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Introduction:

Studies of the dependence of the v-values on particle momentum Ap/p, and
in the betatron amplitude, A show that the random error field multipoles can
produce large changes in the v-values at the larger values of A and Ap/p,
that may cause the particle to cross resonances of lower order than the tenth.
According to the experience at the SPS, the crossing of such resonances may
cause beam losses.

In the basic operating region for RHIC, A < 18 mm= Ap/p < .005, some
particles have v-shifts which move the particle out of the basic operating
square, and the particle crosses resonances of lower order than the tenth.
This appears to happen only for some particles with large betatron
amplitudes, A, and the effect does not seem likely to affect the performance
by much. The v-shifts in the operating region for colliding beams is
primarily due to betatron amplitude, A.

At large Ap/p, Ap/p = .01, large v—shifts are observed, which are
primarily due to Ap/p. This was observed by F. Dell. This occurs at larger
Ap/p which are outside the basic operating region for colliding beams. Also
this effect is probably correctable with by, b3, by correction coils.
v-shifts due to A are more difficult to correct, as this shift depends on the
size of the horizontal and vertical betatron amplitudes, and is different in
different directions in betatron amplitude space.

The studies reported on in this note were done for particles with equal
initial horizontal and vertical emittances, ey and ey. More studies are
needed for the case when ey = ey.
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